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Background: This analysis was carried out to evaluate the long-term survival of patients with metastatic melanoma
who received ipilimumab, a fully human monoclonal antibody that binds to cytotoxic T-lymphocyte antigen-4, in clinical
trials.
Patients and methods: Patients received ipilimumab in one of three completed phase II clinical trials (CA184-008,
CA184-022, and CA184-007). Previously treated patients were enrolled in all studies, and treatment-naïve patients
were also included in study CA184-007. Patients received ipilimumab at a dose of 10 mg/kg in studies CA184-008 and
CA184-007, and at doses of 0.3, 3, or 10 mg/kg in study CA184-022. Ipilimumab was given every 3 weeks for four
doses, and eligible patients could receive ipilimumab maintenance therapy every 12 weeks. In study CA184-022,
patients could cross over to be retreated with ipilimumab at 10 mg/kg upon disease progression. Ongoing survival
follow-up is conducted in a companion study, CA184-025.
Results: Four-year survival rates [95% confidence interval (95% CI)] for previously treated patients who received
ipilimumab at 0.3, 3, or 10 mg/kg were 13.8% [6.1–22.5], 18.2% [9.5–27.6], and 19.7% [13.4–26.5] to 28.4%
[13.9–44.2], respectively. In treatment-naïve patients who received ipilimumab at 10 mg/kg, 4-year survival rates were
37.7% [18.6–57.4] to 49.5% [23.8–75.4].
Conclusions: These results demonstrate durable survival in a significant proportion of patients with metastatic
melanoma who received ipilimumab therapy.
Key words: cytotoxic T-lymphocyte antigen-4, immunotherapy, ipilimumab, long-term survival, metastatic melanoma,
survival rate

introduction
Survival times for patients with metastatic melanoma have
historically been very poor, with median overall survival (OS)
in the range of 6–10 months with chemotherapy [1]. Survival
outcomes for patients with advanced disease vary depending
on the number of adverse prognostic factors that are present,
such as visceral disease or brain metastases, and whether or
not serum lactate dehydrogenase (LDH) levels are elevated
[2–4]. In general, those with American Joint Committee on

Cancer stage IV melanoma (distant metastases present) have
4-year survival rates of ∼15% from the time of initial diagnosis
[4]. Two agents, ipilimumab and vemurafenib, have
demonstrated an improvement in OS in randomized,
controlled, phase III clinical trials involving patients with
metastatic melanoma [5]. Ipilimumab can produce long-lasting
responses [5], which may translate into a durable or long-term
survival benefit for a proportion of patients with metastatic
melanoma.
Ipilimumab is a fully human, IgG1 monoclonal antibody

that binds to cytotoxic T-lymphocyte antigen-4 to augment
antitumor T-cell responses [6, 7]. In two randomized,
controlled, phase III trials of patients with metastatic
melanoma, a statistically significant improvement in OS was
demonstrated with ipilimumab monotherapy at 3 mg/kg
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(compared with a gp100 vaccine) in previously treated patients
[8] and with ipilimumab at 10 mg/kg in combination with
dacarbazine (compared with dacarbazine alone) in previously
untreated patients [9]. In the first phase III trial, MDX010-20,
ipilimumab monotherapy at 3 mg/kg produced 1- and 2-year
survival rates of 45.6% and 23.5%, respectively [8]. In the
second phase III trial, CA184-024, ipilimumab at 10 mg/kg in
combination with dacarbazine produced 1-, 2-, 3-, and 4-year
survival rates of 47.5%, 28.8%, 21.2%, and 19.0%, respectively
[10]. Here, we conducted survival follow-up analyses (4 years
from when the last patient enrolled) for patients who received
ipilimumab as monotherapy in one of three completed phase
II trials [11–13]. These analyses represent one the longest
survival follow-up periods for patients with metastatic
melanoma who received ipilimumab in a clinical trial. Safety
data for these phase II trials have been previously reported
[11–13].

patients and methods

clinical trials
Survival follow-up analyses were conducted on patients who had been
randomized to, or treated with, ipilimumab in one of three completed
phase II clinical trials [11–13]. In each trial, patients were eligible if they
had a histologic diagnosis of unresectable and measurable stage III or stage
IV melanoma (patients with mucosal or ocular melanoma were excluded).
Upon closure of the trials in 2007, ongoing survival follow-up was
conducted through a companion study, CA184-025 [14]. All participating
patients (or their legal representatives) provided signed informed consent
before enrollment in the parent trials or the companion study.

Table 1 provides an overview of the clinical trials in which patients
included in the present survival analyses were originally enrolled. Study
CA184-008 was an open-label, single-arm, multinational trial that
evaluated the efficacy and safety of ipilimumab monotherapy at 10 mg/kg
in a cohort (N = 155) of heavily pretreated patients who progressed on
prior therapy [11]. The primary end point was best overall response rate
using modified World Health Organization (mWHO) criteria, and
secondary end points included median OS and 1-year survival rate. Study

CA184-022 was a randomized, double-blind, multicenter, multinational
trial which evaluated ipilimumab monotherapy at doses of 0.3, 3, or
10 mg/kg in patients (N = 217 randomized) who progressed on, or were
intolerant of, prior therapy [12]. The primary end point was best overall
response rate using mWHO criteria. Secondary end points included
median OS and 1-year survival rate. Patients with brain metastases (active
or stable) were excluded from studies CA184-008 and CA184-022, but
there were no exclusion criteria for baseline LDH levels.

Study CA184-007 was a randomized, double-blind, placebo-controlled,
multicenter trial in which open-label ipilimumab was given at a dose of 10
mg/kg and patients (N = 115) were randomized 1 : 1 to receive concomitant
oral budesonide or placebo [13]. Both patients who had received prior
therapy for metastatic disease (previously treated) and those who had not
(treatment-naïve) were enrolled. The primary objective of study CA184-007
was to determine whether prophylactic oral budesonide could reduce the
rate of grade ≥2 diarrhea in ipilimumab-treated patients. Secondary end
points included median OS and 1-year survival rate. Eligible patients
included those with stable brain metastases for at least 1 month after prior
therapy [15]. There were no exclusion criteria for baseline LDH levels.

treatment
In each study, ipilimumab was given every 3 weeks for up to four doses.
Tumor assessments by mWHO criteria were conducted beginning at week
12. Patients with an objective response or stable disease (SD) when the
initial phase of each study closed, or patients with an objective response or
SD who subsequently progressed, were eligible to receive maintenance
therapy at their assigned dose (every 12 weeks) or retreatment with
ipilimumab, respectively, in study CA184-025 [14]. In study CA184-022,
patients who experienced progressive disease (PD) while receiving
ipilimumab could enroll in study CA184-025 at any time and be retreated
with ipilimumab at 10 mg/kg (24 of 73 patients who received ipilimumab
at 0.3 mg/kg and 30 of 72 patients who received ipilimumab at 3 mg/kg).
As per study protocols, patients with PD at week 12 could be followed
beyond PD before the use of other anticancer therapies and were eligible
(upon study closure) to enroll in study CA184-025 for follow-up only
(Figure 1).

Table 1. Summary of ipilimumab phase II trials included in the survival analyses

Study Na Design Population Ipilimumab Treatment End points

CA184-008
[10]

155 Single-arm, open-label,
multicenter study

Heavily pretreated,
progressed on
prior therapy

10 mg/kg every 3 weeks × 4 doses
(induction); maintenance every
12 weeks from week 24 for eligible
patients

Primary: best overall
response rate

Secondary: median OS;
1-year survival rate

CA184-022
[11]

217 Randomized, double-blind,
parallel-group, multicenter,
dose-ranging study

Progressed on or
were intolerant
of prior therapy

0.3, 3, or 10 mg/kg every 3 weeks × 4
doses (induction); maintenance every
12 weeks from week 24 for eligible
patientsb

Primary: best overall
response rate

Secondary: median OS;
1-year survival rate

CA184-007
[12]

115 Randomized, open-label
(for ipilimumab),
multicenter study

Treatment-naïve and
previously treated

10 mg/kg every 3 weeks × 4 doses
(induction), plus oral budesonide
or placebo

Primary: rate of grade ≥2
diarrhea

Secondary: best overall
response rate; median
OS; 1-year survival rate

aNumber of patients treated for study CA184-008 and number of patients randomized for studies CA184-007 and CA184-022.
bAfter disease progression, eligible patients in the 0.3 and 3 mg/kg dose groups could cross over to study CA184-025 to be reinduced with ipilimumab at
10 mg/kg. On-treatment patients without disease progression could receive ipilimumab maintenance therapy at their assigned dose.
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survival analyses
Survival data were collected in the parent clinical trials, or upon closure of
these studies, in study CA184-025 [14]. In the parent trials, survival was
assessed at the end of the observation period (24 weeks after the last
patient was treated) and every 6 months thereafter [11–13]. Survival follow-
up in study CA184-025 was conducted via routine assessments (per
protocol) and/or by periodic data collection on all enrolled patients by the
study sponsor (Bristol-Myers Squibb). Each patient was contacted to
determine their survival status unless they had withdrawn consent or were
lost to follow-up. In some cases, the individual sites contacted the patients
by telephone and/or by certified letter to obtain the information. The

sponsor (BMS) obtained information from the study sites as of, or beyond,
a cutoff date for all surviving patients. The patients with survival
information on or after the cutoff date were considered to have current
follow-up for the present analysis.

OS was defined as the time from date of randomization in the parent
study (or first dose of ipilimumab in study CA184-008) until the date of
death, based on the most recent evidence obtained in both the parent trial
and study CA184-025. For patients who had not died, OS was censored at
the last date the patient was known to be alive. Their survival status and
death, or last known alive date, reflected the latest date recorded in either
the parent trial or study CA184-025. OS within each randomized treatment
group, estimated using the Kaplan–Meier product-limit method, was
plotted for each of the three studies. Median OS together with a two-sided
95% confidence interval (95% CI) for the median were calculated using the
method of Brookmeyer and Crowley [16]. One-, 2-, 3-, and 4-year survival
rates were calculated for each randomized treatment group using the
Kaplan–Meier product-limit method. Corresponding two-sided 95%
bootstrap CIs were calculated.

results
The evaluation of median OS and 1-year survival rates were
secondary end points in each of the phase II trials, CA184-007,
CA184-008, and CA184-022 [10–12] (Table 1). The studies
were locked for the primary analyses in 2007, but were kept

open into 2008 in order to collect survival information for
those patients that were not eligible for the rollover study
CA184-025. With survival data from both the parent trials and
study CA184-025, additional analyses for 2-year survival rates
were conducted and were included in the original reports of
the studies [11–13]. Follow-up survival information was
collected in study CA184-025 and is the source of data for the
current analyses. We conducted survival analyses 4 years after
the last patient enrolled in the parent trials, and most of the
censored patients had survival follow-up of more than 4 years.
At the last cutoff date of 9 March 2011, follow-up was
considered current (i.e. it was known that the patient had died
or the last known alive date was on or after the cutoff date) for
91% of the patients.
Survival analyses were conducted for all treated patients in

study CA184-008 (N = 155), and for all randomized patients in
studies CA184-022 (N = 217) and CA184-007 (N = 115).
Survival data were current for 145 patients (93%) in study
CA184-008, 202 patients (93%) in study CA184-022, and 97
patients (84%) in study CA184-007 (40 of 53 treatment-naïve
patients, 57 of 62 previously treated patients). The percentages
of patients lost to follow-up were 6% in study CA184-008, 7%
in study CA184-022, and 8% in study CA184-007 for
previously treated patients and 25% in study CA184-007 for
treatment-naïve patients. Table 2 provides the median follow-
up times for patients who survived >2 years, and who died or
were censored at 4 years. Table 3 summarizes the previously
reported 1- and 2-year survival rates for each of the trials
[11–13], extended here to include data for treatment-naïve
and previously treated patients in study CA184-007, along with
3- and 4-year survival rates. Kaplan–Meier survival curves for
each of these studies are shown in Figure 2.
In study CA184-008, which included heavily pretreated

patients who received ipilimumab at 10 mg/kg, median OS was
10.2 months [11] with a median follow-up time of 10.1

Figure 1. Treatment of patients included in the survival analyses. Patients in studies CA184-007, CA184-008, and CA184-022 could enroll in study
CA184-025 for (i) retreatment with ipilimumab [10 mg/kg, every 3 weeks (Q3W) for 4 doses] if they experienced PD after an objective response or SD;
(ii) ipilimumab maintenance therapy (Q12W) if they had an objective response or SD but had not progressed; (iii) survival follow-up only without further
ipilimumab treatment if PD was their best overall response. In study CA184-022, patients treated with ipilimumab at 0.3 or 3 mg/kg could enroll at any time
to receive ipilimumab retreatment. In groups 1 and 2, patients with PD could be reinduced with ipilimumab or followed up for survival if they experienced
intolerable toxicity (Tox) or withdrew consent (WD).
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months (range: 0.23–56.8). The 4-year survival rate was 19.7%.
The median OS in study CA184-022 was 11.4, 8.7, and 8.6
months for ipilimumab at 10, 3, and 0.3 mg/kg, respectively
[12], with median survival follow-up times of 10.7 months
(range: 0.43–54.5), 8.7 months (range: 0.39–56.0), and 8.3
months (range: 0.53–58.7). The corresponding 4-year survival
rates were 21.5%, 18.2%, and 13.8%. Importantly, 33% and
42% of patients in the 0.3 and 3 mg/kg dose groups had
crossed over to receive ipilimumab at 10 mg/kg in study
CA184-025. In study CA184-007 with ipilimumab at 10 mg/kg,
median OS was 17.7 and 19.3 months [13] with median
follow-up times of 12.7 months (range: 0.56–61.4) and 16.3
months (range: 0.33–57.9) for the ipilimumab plus budesonide
and ipilimumab plus placebo groups, respectively. With or
without budesonide, respectively, 4-year survival rates were
49.5% and 37.7% for treatment-naïve patients and were 28.4%
and 24.2% for previously treated patients. Across studies, most
patients alive at 3 years survived to 4 years (84%–100% of the

patients alive at 3 years were still alive at 4 years). The longest
survival time for a patient was >61 months (treated with 10
mg/kg ipilimumab plus budesonide in study CA184-007).
Finally, we retrospectively evaluated best overall response in

patients who survived >2 and in those who survived >4 years,
in which the first tumor assessments were conducted in the
parent studies at week 12 (after the induction dosing period).
We evaluated responses in patients who survived >2 years
given that the Kaplan–Meier survival curves began to plateau
after this time. The analysis showed that response rates were
similar at >2 years OS and >4 years OS. As shown in Table 4,
long-term survivors included those with a best overall response
of CR, PR, SD, or PD.

discussion
The present analyses of data from phase II trials represent one
the longest survival follow-up periods for patients with

Table 2. Median follow-up times for patients with OS >2 years in phase II clinical trials

Study Median follow-up, months (min–max)a

Patients censored Patients who died

CA184-008 (N = 45)
10 mg/kg, previously treated 51.4 (49.9–56.8), n = 26 27.9 (25.2–52.3), n = 19

CA184-022 (N = 46)
10 mg/kg, previously treated (n = 18) 52.1 (47.7–54.5), n = 13 31.2 (24.3–41.5) n = 5
3 mg/kg, previously treated (n = 16)b 50.9 (49.0–56.0), n = 12 30.6 (28.4–40.3), n = 4
0.3 mg/kg, previously treated (n = 12)b 49.8 (49.2–58.7), n = 8 32.4 (26.6–49.1), n = 4

CA184-007 (N = 35)
Ipilimumab–placebo (n = 18) 50.9 (26.1–57.9), n = 14 32.5 (28.6–38.3) n = 4
Ipilimumab–budesonide (n = 17) 54.1 (49.5–61.4), n = 15 40.4 (35.7–45.0) n = 2

aPatients who died or were censored at 4 years (analyses include all treated patients in study CA184-008 and all randomized patients in studies CA184-022
and CA184-007).
bIn the 0.3 and 3 mg/kg dose groups, 33% and 42% of patients, respectively, crossed over to the 10 mg/kg dose group.

Table 3. Overall survival with ipilimumab in phase II clinical trials

Study Median OS, months
[95% CI]a

Overall survival rate, % [95% CI]a

1-year 2-year 3-year 4-year

CA184-008 (N = 155)
10 mg/kg, previously treated 10.2 [7.6–16.3] 47.2 [39.5–55.1] 32.8 [25.4–40.5] 23.3 [16.7–30.4] 19.7 [13.4–26.5]

CA184-022 (N = 217)
10 mg/kg, previously treated (n = 72) 11.4 [6.9–16.1] 48.6 [36.8–60.4] 29.8 [19.1–41.1] 24.8 [14.8–35.7] 21.5 [11.9–32.0]

3 mg/kg, previously treated (n = 72)b 8.7 [6.9–12.1] 39.3 [28.0–50.9] 24.2 [14.4–34.8] 19.7 [10.7–29.4] 18.2 [9.5–27.6]
0.3 mg/kg, previously treated (n = 73)b 8.6 [7.7–12.7] 39.6 [28.2–51.2] 18.4 [9.6–28.2] 13.8 [6.1–22.5] 13.8 [6.1–22.5]

CA184-007 (N = 115)
Ipilimumab–placebo (n = 57) 19.3 [12.0–34.5] 62.4 [49.4–75.1] 41.8 [28.3–55.5] 34.4 [21.1–48.2] 32.0 [18.9–45.7]
10 mg/kg, treatment-naïve (n = 32) 30.5 [14.0–NR] 71.4 [55.2–87.2] 56.6 [38.4–74.3] 42.5 [23.0–62.0] 37.7 [18.6–57.4]
10 mg/kg, previously treated (n = 25) 14.8 [6.6–20.5] 50.8 [31.5–71.1] 24.2 [8.0–42.8] 24.2 [8.0–42.8] 24.2 [8.0–42.8]

Ipilimumab–budesonide (n = 58) 17.7 [6.8–45.0] 55.9 [42.7–68.8] 41.1 [27.7–54.8] 38.7 [25.2–52.4] 36.2 [22.9–49.9]
10 mg/kg, treatment-naive (n = 21) 45.0 [11.7–NR] 65.9 [45.0–85.7] 57.7 [33.3–81.0] 57.7 [33.3–81.0] 49.5 [23.8–75.4]
10 mg/kg, previously treated (n = 37) 8.5 [6.1–22.7] 49.9 [33.3–66.6] 31.6 [16.5–47.6] 28.4 [13.9–44.2] 28.4 [13.9–44.2]

aAnalyses include all treated patients in study CA184-008 and all randomized patients in studies CA184-022 and CA184-007.
bIn the 0.3 and 3 mg/kg dose groups, 33% and 42% of patients, respectively, crossed over to the 10 mg/kg dose group.
NR, not reached.
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Figure 2. Kaplan–Meier estimates of overall survival. Analyses include all treated patients for study CA184-008 (A) and all randomized patients for studies
CA184-022 (B) and CA184-007 (C). For study CA184-022 (B), 33% and 42% of patients in the 0.3 and 3 mg/kg dose groups, respectively, crossed over to
the 10 mg/kg dose group. The vertical lines represent the current analyses of 4-year survival rates. Symbols indicate censored observations.
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metastatic melanoma who received ipilimumab in a clinical
study. Recently, long-term survival data were reported for 177
patients with metastatic melanoma who received ipilimumab in
one of three clinical trials conducted at the US National
Cancer Institute [17]. The patients received ipilimumab (up to
3 mg/kg) with either gp100 peptides (first study) or high-dose
interleukin-2 (second study). The third, dose-escalation study
evaluated ipilimumab (up to 9 mg/kg) as monotherapy in
HLA-A*0201-negative patients (cohort 1) and as monotherapy
or with gp100 peptides in HLA-A*0201-positive patients
(cohort 2). The 5-year survival rates for the 3 studies were
13%, 25%, and 23%, respectively [17]. These survival outcomes
are comparable to the results of the present analyses, where the
4-year survival rate was 18.2% for previously treated patients
who received ipilimumab at 3 mg/kg, and ranged from 19.7% to
28.4% for previously treated patients who received ipilimumab
at 10 mg/kg. Treatment-naïve patients, who received
ipilimumab at 10 mg/kg, had 4-year survival rates of 37.7%–
49.5%. Collectively, the results of these studies demonstrate that
a significant proportion of patients with metastatic melanoma
have long-term survival with ipilimumab therapy.
The 4-year survival rates with ipilimumab therapy in phase

II studies are encouraging, given that ∼15% of patients with
American Joint Committee on Cancer stage IV melanoma
survive 4 years from diagnosis [4]. The data in the present
analysis are mature and robust, with most of the patient
censoring occurring after the 4-year survival follow-up period
(Figure 2). Importantly, patients randomized to, or treated
with, ipilimumab in the phase II studies in the present analysis
included many with poor prognostic factors, such as elevated
serum LDH levels at baseline [11–13]. Only study CA184-007
enrolled patients with brain metastases at baseline, but a recent
analysis showed that 3 of these 12 patients survived to 4 years
[15]. Limitations of the present analysis were that some
patients were lost to follow-up (6–8% for previously treated
patients and 25% for treatment-naïve patients). Other
limitations were that not all study sites and patients
participated in the follow-up companion study (CA184-025),
and differential or informative loss to follow-up may have
reduced the reliability of the results.
The current analyses extend those previously reported for

study CA184-007 [13] by determining the long-term survival
benefit for both treatment-naïve and previously treated
patients. Based on the observation that no efficacy end point
appeared to be affected by budesonide in study CA184-007, a

retrospective analysis was carried out on data pooled for the
patient subgroups within the placebo and budesonide groups
[18]. In this analysis, the median OS for treatment-naïve
patients was 30.5 months with 1- and 2-year survival rates of
69.4% and 56.9%, whereas the median OS was 13.6 months for
previously treated patients with 1- and 2-year survival rates of
50.0% and 28.5% [18]. Although this analysis and the present
data showed that the longest survival times occurred for
treatment-naïve patients, further studies are needed to make
definitive conclusions regarding outcomes by first versus
subsequent lines of ipilimumab therapy. Moreover, given that
42% of patients crossed over from the 3 mg/kg dose group in
study CA184-022 to be retreated with ipilimumab at 10 mg/kg
in study CA184-025, definitive conclusions regarding survival
differences between dose groups cannot be made.
The patients in the current analysis who survived long-term

included those with an objective response, SD, or PD as their
best overall response according to mWHO criteria. Long-term
survivors included those who progressed in the parent studies
and were retreated in study CA184-025, those who received
maintenance therapy and were subsequently retreated upon
disease progression in study CA184-025, and those who did
not receive further ipilimumab treatment (followed for survival
only). Given the complexity of patient treatment flow in study
CA184-025, including patients who had benefit from induction
therapy, the relationship between tumor response and long-
term survival remains unclear.
In the phase III trial of ipilimumab monotherapy at 3 mg/

kg, responses improved over time (beyond week 24) in some
patients, including PD to SD [19]. All of these patients were
among those that survived more than 2 years [19]. Thus, some
patients in the present analysis may have experienced a
delayed response to ipilimumab, which could have contributed
to the survival outcomes. New patterns of response with
ipilimumab have been consistently observed across clinical
studies [7, 20, 21]. These include durable SD, which in some
patients can be followed by a slow, steady reduction in tumor
burden and achievement of an objective response [7, 22].
These results suggest that durable SD may be an important end
point for the clinical activity of ipilimumab, possibly including
long-term survival. However, OS remains the best end point to
capture clinical outcomes for patients treated with ipilimumab.
In summary, the results of the present analysis suggest that a

significant proportion of patients with metastatic melanoma
survive long-term following ipilimumab monotherapy. This
includes both patients who have progressed on prior systemic
therapy for metastatic disease and those who have not received
prior therapy for metastatic disease. The patients who
experienced long-term survival may have included those with
good and poor prognostic factors, and future analyses will
focus on the characteristics of these patients. Long-term
safety data has been reported from the phase III trial,
CA184-024, in which eligible patients could receive
maintenance therapy with ipilimumab at 10 mg/kg [23], and
safety data in retreated patients from study CA184-025 will be
the subject of a future report. While a proportion of patients
who received ipilimumab at either 3 or 10 mg/kg had long-
term survival, further studies are needed to definitively
compare the survival results between these two doses. An

Table 4. Best overall response (BOR) in patients with OS >4 years

BOR by investigator
assessment

>4 years OS n (%)

CA184-007
(n = 28)

CA184-008
(n = 27)

CA184-022
(n = 33)

CR 5 (17.9) 2 (7.4) –

PR 11 (39.3) 8 (29.6) 9 (27.3)
SD 7 (25) 13 (48.1) 9 (27.3)
PD 4 (14.3) 3 (11.1) 15 (45.5)

BOR, best overall response; CR, complete response; PD, progressive disease;
PR, partial response; SD, stable disease.
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ongoing phase III trial in patients with advanced melanoma
will compare survival outcomes between the 3 and 10 mg/kg
doses of ipilimumab [24].
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